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(54) ALIGNER AND ITS ALIGNMENT METHOD 

(57)Abstract: 

PURPOSE: To improve accuracy of relative position 
detection between an original film and an exposure 
substrate and to further improve lamination accuracy 
during exposure by detecting relative position relation 
between a relation for a misregistration detection value. 
CONSTITUTION: A laser diode and a line sensor are 
built in a collimator 223. Optical axis 222 is projected to a 
reflection mirror 221 attached to a body tube wall of a 
pick-up 12 approximately vertical from a laser diode. 
When an angle of the reflection mirror 221 changes to 
the collimator 223, a position of a projection spot 
returning from the reflection mirror 221 changes on a line 
sensor, and it is thereby detected. Position control of 
each pick-up based on a value thereof is carried out. 
Thereby, it is possible to improve accuracy of relative position detection between an original 
film and an exposure substrate and to improve aligning accuracy during exposure. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A location gap detection means for a light-receiving means to detect the diffracted light which 
irradiates the original edition top AA mark formed on the original edition, and the substrate top AA 
mark formed on the exposed substrate, and produces the flux of light from the source of floodlighting, 
and to detect the relative-position relation between the original edition and an exposed substrate, A 
means to acquire the information on the relative-position relation between said source of floodlighting, 
and an original edition top AA mark, The aligner characterized by providing a means to amend the 
location gap detection value of said location gap detection means based on the information on the 
relative-position relation between said source of floodlighting, and an original edition top AA mark, and 
the means which carries out the exposure imprint of the pattern of said original edition at said exposed 
substrate. 

[Claim 2] A means to rotate the device in which the device or the exposed substrate holding the original 
edition is held, in the field which makes exposure light a normal, A means to move in the field which 
makes exposure light a normal in said source of floodlighting, and a means to memorize the amount of 
drives of said rotation and a migration means, The aligner according to claim 1 which possesses and is 
characterized by searching for the information on the relative-position relation between said source of 
floodlighting, and an original edition top AA mark with the amount of drives of said rotation and a 
migration means. 

[Claim 3] Incidence of the flux of light from the source of floodlighting is carried out to the beam check 
mark formed on the original edition. Said light-receiving means detects the diffracted light obtained by 
said beam check mark. The aligner according to claim 1 characterized by providing a means to detect 
the relative-position relation between said source of floodlighting, and a negative top beam check mark, 
and searching for the information on the relative-position relation between said source of floodlighting, 
and an original edition top AA mark more nearly indirectly than the information on the relative-position 
relation between said source of floodlighting, and an original edition top beam check mark. 
[Claim 4] The aligner according to claim 3 characterized by having arranged said original edition top 
AA mark and said original edition top beam check mark so that the flux of light from said source of 
floodlighting can irradiate said original edition top AA mark and said original edition top beam check 
mark at coincidence. 

[Claim 5] The flux of light from the source of floodlighting is irradiated at the original edition top AA 
mark formed on the original edition, and the substrate top AA mark formed on the exposed substrate. A 
light-receiving means detects the diffracted light to produce, and the location gap with the original 
edition and an exposed substrate is detected. The alignment approach characterized by acquiring the 
information on the relative-position relation between said source of floodlighting, and an original edition 
top A A mark, and amending said location gap detection value based on the information on the relative- 
position relation between said source of floodlighting, and an original edition top AA mark. 
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JPO and NCIPI are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the aligner which can be burned with high precision on 
exposed substrates, such as a semi-conductor wafer, and imprints the image of the original editions, such 
as a mask. 
[0002] 

[Description of the Prior Art] The precision required of the mask-wafer alignment at the time of 

exposure is becoming still severer with detailed-izing of a semiconductor device. 

[0003] In JP,2-1506,A, as an alignment method which aimed at 0.01 -micrometer detection precision of 

the pro squeak tee exposure approach, a grating lens pattern is respectively formed on a mask and a 

wafer, the floodlighting beam which irradiated two grating lenses is received with a line sensor, and the 

method (it is called a double grating method below) which acquires the location gap detection value 

between two lenses, i.e., a mask-wafer, from the spot location is proposed. 

[0004] However, a posture gap of the source of fluctuation 3. alignment floodlighting from the 

alignment setting gap between the inclination 2. mask-wafers of 1. wafer etc. is raised as an error factor 

of the location gap detection value by the double grating method. 

[0005] It is 1. JP,1-36745,A (a reference mark is prepared and a detection error is prevented) as those 
remedies. 

2. JP,3- 18721 1,A (Gap Gap DeltaG is Measured and it Considers as Correction Term of Location Gap 
Detection Value) 

3. JP,3-085717,A (the posture of the source of floodlighting is measured, and it considers as the 
correction term of a location gap detection value, or a posture gap of the source of floodlighting itself is 
controlled) etc. is proposed. 

[0006] Moreover, it carries out as an alignment sequence in order of [ so-called ] the fine alignment 
between the mask-wafers after 2 processing beyond the so-called mask alignment between the so-called 
PURIARAIMENTO mask-equipment between the wafer equipment by another optical system, and the 
approach of raising detection precision gradually narrowly [ range / measurement ] is taken. 
[0007] Furthermore, there are some which have the drive of the rotation (theta) direction within a flat 
surface in a mask stage side as an amendment driving means in the case of fine alignment. The 
following three points are mentioned as the reason. 

[0008] 1 . Since the center of rotation and a mask core are in agreement, a gap of other components does 
not arise in mask rotation. (Since the revolving shaft is not necessarily in agreement with the target shot 
core in case of a wafer side, it is based on rotation, and also amendment of a component (X, the 
direction of Y) is needed.) And it is because the amount of amendments changes with locations of a shot 
also in the case of the same rotation. 

2. Rotation gaps according [ the shot on a wafer ] to the chip rotation at the time of the former Rhea 
exposure are the main causes in many cases, that is, if theta relation between a mask and every shot on a 
wafer is tales doses and an amendment drive will be performed once by the mask side, it will end. 
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(Problem of other components) 

3. Mask alignment can simplify a device, if the spin compensation at the time of fine alignment also 
makes the device serve a double purpose, since spin compensation is performed in a mask stage (it is 
another question whether a rolling mechanism is needed for a wafer side by other reasons). 
[0009] 

[Problem(s) to be Solved by the Invention] However, in the conventional example, at the time of mask 
alignment and fine alignment, the relative-position gap (X, Y, theta, omegax, omegay) with the source 
of floodlighting and a mask top alignment mark arises, and this serves as an error (alignment precision 
degradation) of a location gap detection value. 

[0010] As an example, the relative relation between the amount of rotation gaps and a location gap 
detection value error is shown in drawin g 14 . 

[001 1] Even if it measures / controls the posture of the source of floodlighting at the time of mask 
alignment, in order to rotate the mask itself as one of the causes which causes such a location gap at the 
time of the fine alignment which is the following alignment step, it is in a relative rotation gap of the 
source of floodlighting and a mark on a mask occurring. 
[0012] 

[Function] The precision [ substrate / the original edition and / exposed ] of relative-position detection 
can be improved by detecting the location gap with the mark on the original edition, and the mark on an 
exposed substrate, and amending said location gap detection value based on the relative-position-related 
information that the information on the relative-position relation between the source of floodlighting and 
the mark on the original edition was searched for and searched for next. 
[0013] 

[Means for Solving the Problem] A means to measure the relative posture of the source of floodlighting 
and a mark on a mask, a means to memorize the posture which carried out [ above-mentioned ] 
measurement, and a means to amend a location gap detection value based on the attitude information 
memorized above are provided. 

[0014] It consists of information from a means to read the posture from own equipment criteria of the 
source of floodlighting, and information from the amount of amendment drives occurred / revealed at 
the time of alignment processing as measurement of a relative posture. 
[0015] 

[Example] Drawin g 1 and drawin g 2 are the sectional views and top views showing the configuration of 
the mask- wafer alignment of the step-and-repeat aligner (stepper) concerning one example of this 
invention, and an exposure stage part. In this drawing, 8 is a mask which has a pattern 418 and 16 is 
exposure light, for example, the X-ray emitted from SOR. Moreover, the wafer with which 1 has the 
pattern 418 of a mask 8 imprinted, the chuck in which 19 installs a wafer, 2 the wafer 1 at the time of 
making the wafer 1 installed in the chuck 19 counter through a mask 8 and a predetermined pro squeak 
tee gap Z (migration in the direction of an optical axis of the exposure light 16), omega x (rotation of the 
circumference of the X-axis), Z tilt stage for doing omegay (rotation of circumference of Y-axis) drive 
of, The electrostatic sensor which is a displacement sensor for the piezo-electric element whose 3 is the 
driving source of Z tilt stage 2, and 17 to measure the variation rate (Z, omegax, omegay) of Z tilt stage 
2, A wafer X stage for a wafer theta stage for 4 to rotate a wafer 1 in the field and 5 to drive a wafer 1 in 
the direction of X, A wafer Y stage for 6 to drive a wafer 1 in the direction of Y and 7 are frames to 
which the wafer stage 24 which consists of these Z tilt stage 2, a wafer theta stage 4, a wafer X stage 5, 
and wafer Y stage 6 grade is attached. By the way, mask alignment mark 18XU used in the case of the 
alignment of the mask and equipment which are installed on Z tilt stage 2 and installed in the equipment 
mentioned later, 18XD, 18YL, and 18YR are formed, and the reference mark base 15 can move request 
mark 1 8 XU- YR to a predetermined location by driving the wafer stage 24. Here, X and Y express X 
and Y shaft orientations, and U, D, L, and R express the left and the right a top and the bottom. 
[0016] The locations X and Y and Posture theta of a stage 24 are measured by reflecting the laser 
interferometer beam 13 floodlighted from the fixed position of equipment by the mirror 14 currently 
fixed on Z tilt stage, and measuring the length with an interferometer (un-illustrating). In addition, 
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omega x and omegay can also be measured using this interferometer. 

[0017] Moreover, the mask chuck which holds 9 for a mask 8, enabling free attachment and detachment, 
and 10 are the mask theta stages for rotating a mask 8 in the field. The mask stage which consists of a 
mask chuck 9 and mask theta stage 10 grade is attached to the frame 7. 12 (a-d) is pickup which 
irradiates each alignment mark currently formed on the mask 8 and the wafer 1, or the reference mark 
base with the floodlighting beam 207, and detects the diffracted light from these marks. Each pickup 12 
is installed on the pickup stage 1 1 for moving in X and the direction of Y, respectively, and the pickup 
stage 1 1 is installed in the frame 7. 

[001 8] In this example, as the alignment mark on a wafer 1 is shown in drawing 3 A, on the scribe line 
of each shot on a wafer 1, the edge of each side of that shot is approached and a total of four pieces, XU, 
XD, YL, and YR, are formed. As one alignment mark is shown in drawing 3 B, the solid color field used 
as the AF mark 202 for detecting spacing of the diffraction grating used as the AA mark 201 for 
detecting the mask-wafer superposition error of a direction parallel to the side where the mark is 
arranged and a mask 8, and a wafer 1 is formed with the semiconductor circuit pattern in the precedence 
process. Also on the mask 8, the alignment marks 203 and 204 are formed withgold etc. with the 
semiconductor circuit pattern which it is going to imprint on these wafers 1. 
[0019] The collimator lens which makes parallel light the semiconductor laser whose 205 is a light 
emitting device, and the flux of light to which 206 is outputted from semiconductor laser 205 in drawin g 
3 B, The floodlighting beam which 207 was outputted from semiconductor laser 205 and carried out in 
parallel light by the collimator lens 206, AA light-receiving beam which was able to give location gap 
information (AA information) according to the optical system from which 208 is constituted by the 
wafer top AA mark 201 and the mask top AA mark 203, AF light-receiving beam which was able to 
give gap information (AF information) according to the optical system from which 209 is constituted by 
the wafer top AF mark 202 and the mask top AF mark 204, AA sensor which 210 makes AA 
information the location of AA light-receiving spot 21 1 formed of AA light-receiving beam 208, and is 
changed into an electrical signal and which are line sensors, such as CCD, for example, 212 is an AF 
sensor which is changed into an electrical signal by making into AF information the location of AF 
light-receiving spot 213 formed of AF light-receiving beam 209 and which are line sensors, such as 
CCD, for example. 

[0020] Actuation of this invention example is explained. 

[0021] First, the attitude control of pickup 12 is explained using this drawin g 3 B. 221 is the mirror fixed 
to the case 220 of pickup 12, and reflects the measurement light injected from a collimator 223. This 
device has the function to detect whenever [ to the mask 8 of the floodlighting beam 207 from the 
semiconductor laser 205 at the time of AA measurement / incident angle ], and a location from the 
posture of the case 220 of pickup 12. Control of a collimator 223 and a detection function are included 
in the pickup stage control section 305 explained in full detail next. As shown in a collimator 223 at 
draw[ng„K) , a laser diode 901 and a line sensor 902 are built in, and it is floodlighted by the reflecting 
mirror 221 with which the optical axis 222 was attached in the lens-barrel wall of pickup 12 almost 
perpendicularly from the laser diode 901. Here, if the include angle of a reflecting mirror 221 changes to 
a collimator 223, it is detectable from the location of the floodlighting spot 903 to which it comes on the 
contrary changing from a reflecting mirror 221 on a line sensor 902. 

[0022] Drawing 4 shows the configuration of the electric control system of the aligner of drawing 1 . All 
functions are managed by the basis of the main processor 301 to which the aligner of this example is 
located in the most significant. The main processor 301 is connected to each hardware unit through a 
channel 302 and communication link I/F303, and drawin g 4 extracts and shows the hardware unit which 
included the alignment function, and a stage control function and a pickup control function in it. This 
hardware unit shall be called body control block here. 

[0023] Body control block is equipped with the stage control section 313 for [ of the fine AA/AF control 
sections 309a-309d for performing a location gap and parallel ****, the wafer stage 24, and a mask 
stage 10 ] carrying out point to point control about the alignment system on the flat surface of the pickup 
stage control section 305 and wafer 1 which carry out point to point control of four pickup 12 (a-d) 
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(refer to drawing 1 ) to two shaft orientations each (the direction of X, the direction of Y), and a mask 8. 
[0024] The program which performs a predetermined sequence is stored and the body control unit 304 is 
a control part which operates each above-mentioned control section according to this sequence. 
Moreover, the body control unit 304 delivers and receives data through the main processor unit 301, and 
the channel 302 and communication link I/F303 of a high order. The fine AA/AF control sections 309a- 
309d and the stage control section 313 perform transfer of the body control unit 304 and data through a 
channel 307,31 1 among each further above-mentioned control section through communication link 
I/F306,308,310,312 respectively. 

[0025] The flow chart of drawin g 7 explains the whole aligner processing. First, the necessity of 
exchange of a mask is judged at step 601. When exchanging masks at step 604 when exposing with the 
mask by which current chucking is carried out, and exposing, it progresses to step 602. At step 602, the 
mask by which current chucking is carried out is removed from a mask stage using a mask traverser (un- 
illustrating), and it contains to a mask cassette (un-illustrating), and the mask used for exposure is 
picked out from a mask cassette using a mask traverser, and chucking is carried out to a mask stage 10. 
And the alignment of mask alignment mark 420 XU-YR currently drawn on the mask 8 at step 603 
using pickup 12 and reference mark base 15 top mask alignment mark prepared on wafer stage 18 XU- 
YR is taken. The detailed contents of processing of mask alignment processing (step 603) are mentioned 
later. 

[0026] Next, the wafer stage 24 is driven and the location on the wafer which it is going to expose now 
(one of the current shot locations 419, i.e., an imprinted pattern), and the imprint pattern 418 on a mask 
are made to counter at step 604. And in order to measure the gap of a between [ a mask and a wafer ] 
using mask top fine alignment mark 421 XU-YR and wafer top fine alignment mark 422 XU-YR and to 
double with a position gap detection gap at step 605, Z tilt stage 2 is driven based on the detection value, 
and amendment (AF amendment drive) of Z and a tilt is performed. After AF amendment drive is 
completed, at step 606, a gap of the rotation (theta) within X between mask-wafers, the direction of Y, 
and XY flat surface is measured using mask top fine alignment mark 421 XU-YR and wafer top fine 
alignment mark 422 XU-YR, and AA amendment drive is performed. The detailed contents of 
processing of AA processing (step 606) are mentioned later. 

[0027] After AA processing is completed, one-shot exposure is performed at step 607, and if the 
existence of the following exposure shot is judged and it is next at step 608, it will repeat from existence 
decision of return and mask exchange to step 601 . Exposure of the pattern of a different mask on 1 wafer 
is attained by judging mask exchange in this shot unit. As a result of decision of step 608, if there is no 
following exposure shot, all shot exposure processings will be ended on a wafer. 
[0028] Next, detail explanation of the mask alignment step 603 in drawin g 7 is given using drawing 8 
and drawing 5 . Although mask alignment is processing which carries out the detection and amendment 
of a mask location gap at the time of being installed in equipment, the criteria on the equipment which 
should be set as the alignment object of a mask are attached in the wafer stage 24, and use mask 
alignment mark 18 XU-YR on the movable reference mark base 15 with a sufficient precision to X, Y, 
and a Z direction. Since the reference mark base 15 has only small area compared with a mask, mark 18 
XU-YR cannot be brought to coincidence under each pickup 12. Therefore, it searches for gap 
information one point at a time, moving the reference mark base 15 in detail. 
[0029] The condition that the mask chuck 9 was equipped with the mask 8 by the mask conveyance 
system (un-illustrating) is shown in drawin g 5 B. The condition of measuring now in the location of 
pickup 12a is shown, and the mask has shifted in X, Y, and the direction of theta. However, the pickup 
itself is omitted from drawing. 

[0030] First, at step 701, four pickup is moved so that it may come for coincidence after a mask top 
mask alignment mark, respectively. Under the present circumstances, the movement magnitude of 
pickup is [0031]. 

[Equation 1] The amount of design location-gaps of a mask top mask alignment mark (deltaXs and 
deltaYs)(l) 

It comes out, and it is and the amount of gaps is the installation error which was able to be found by the 
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below-mentioned approach (step 710). Naturally the first time is amount =of gaps 0. 
[0032] The posture of each pickup is measured at step 702 after migration of pickup, and a gap is lost on 
parenchyma by the attitude control based on the value, or it is the value for every pickup [0033] 
[Equation 2] 

Deltathetamp_u, Deltaomegaxmp_u, deltaomegaymp_u (the same is said of d, 1, and r) 
It memorizes by carrying out. 

[0034] Step 703 - step 706 are the location gap detection routines in single pickup. The wafer stage XY 
is moved so that the mark 18 ( drawin g 5 B 18 XU(s)) on the reference mark base corresponding to the 
mask alignment mark may come by step 703 to the bottom of the mask top mask alignment mark 420 
( drawing 5 B 420 XU(s)) which it is going to detect from now on. 

[0035] The movement magnitude of a wafer stage is [0036] like the movement magnitude to the above- 
mentioned pickup. 

[Equation 3] The amount of design location-gaps of a mask top mask alignment mark (deltaXs and 

deltaYs)(2) 

It comes out. 

[0037] At step 704, in order to double spacing of a mask and a reference mark base with an alignment 
gap, the wafer stage Z is driven. 

[0038] At step 705, the light source of the pickup which is going to carry out current measurement is 
emitted light and shifted, the positional information which is an amount is acquired, and it is [0039], 
[Equation 4] It memorizes as deltaXu, deltaXd, deltaYl, or deltaYr (in the condition of drawing 5 , it is 
deltaXu corresponding to pickup that is,). (It is shown in drawing 1 1 ) 

It is the value [0040] which amended the positional information of step 705 in step 706 based on the 
attitude information of pickup when the posture was memorized at step 702. 
[Equation 5] 

deltaXu =F(0, 0, deltathetamp_u, deltaomegaxmp_u, deltaomegaymp_u, M) *deltaXu (3) 

It is F() here. Correction function M by the posture of pickup Multiplier peculiar to marks, such as an 

alignment mark scale factor, (the same is said of deltaXd, deltaYl, and deltaYr) 

It memorizes. Correction function F() It is the function of X, Y, theta, omegax, and omegay. Since there 
is no information about X and Y here, it is 0 both. 

[0041] Moreover, when attitude control of pickup is being carried out at step 702, correction value 
deltaXu is the positional information [0042] of step 705 itself. 
[Equation 6] 

deltaXu =deltaXu (the same is said of deltaXd, deltaYl, and deltaYr) (4) 
It memorizes. 

[0043] By the formula (3), a multiplier M is a value depending on the designs (a scale factor, focal 
distance, etc.) of a mark, and if masks differ, it may change a multiplier M. Therefore, a multiplier M is 
downloaded from a main processor 301 to a body control block (the body control unit 304 or fine 
AA/AF control sections 309a-309d) at the time of mask exchange. 

[0044] If it checks whether the location gap detection to all pickup (four pieces) has been completed and 
there is a non-detected thing at step 707, return and the next pickup (for example, 12b) will be measured 
to step 703. Conversely, if all are completed, it will progress to the following step 708. 
[0045] Amount of gaps deltaXu in each mark location which has amended a part for the posture of 
pickup at the above-mentioned step 706 in step 708 - deltaYr It asks for a batch mask setting gap 
(deltaXi, deltaYi, and deltathetai) now. (A subscript "i" shows the loop count of alignment processing.) 
X and the direction gap of Y are [0046]. 




(5-a) 



AY 1 + AY r 
2 



<5-b) 
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It considers as the becoming average. A hand-of-cut gap is [0047]. 
[Equation 8] 

A6i =N*A8x- (1-N) *A8y, OSNSl (5~c) 

However, [0048] 

[Equation 9] 

AXu-AXd 
A0x= c 

AY 1 -AY r 
A6y- - 

It carries out. deltathetax deltathetay It is the amount of rotation gaps from X gap information, and the 
amount of rotation gaps from Y gap information, respectively, and is deltathetai. The deltathetax 
deltathetay It will be deltathetai, if it is linear combination and becomes N=0.5. deltathetax deltathetay It 
is the average. 

[0049] At step 709, last spurt amendment of a mask setting gap judges whether it said or not in 
predetermined tolerance. What is necessary is just to go into the field to which detection precision is 
guaranteed, since X and Y make the amount of gaps reflect as an amount of drives as an amendment 
drive at the time of migration of a mask and the request-on wafer stage location which counters. 
However, it is desirable to perform theta amendment by the mask side and to carry out the check after 
the amendment drive. Therefore, only theta is in a line as a tolerance check here, if — ****** deltathetai 
if judged as the amount which still has the need for amendment — step 710 — progressing - Mask theta - 
- deltathetai only further — an amendment drive - carrying out (the arrow head of drawing 5 B 
showing.) - amount of drive gaps deltaXs, and deltaYs [0050] 
[Equation 10] 

AXs*-AXs + AXi+X (A9i) <6-a) 
X (A0 i) liUPfegAfl i Izt&Xj&fr 

[0051] 

[Equation 1 1 ] 

AY s«-A Y s + A Y i +Y (A 0 i ) (6-b) 
Y (AO i) (igllgSAe illiSYtftf 

» 

It updates. (It is a time of next driving pickup / wafer stage that this value is actually reflected.) It is 
****** deltathetai conversely. They will be deltaXs and deltaYs if it is judged that it is sufficiently 
small that is,. If the relation between a mask and a reference mark base can regard it as the condition 
which shows by drawing 5 C as a result of being reflected, it will progress to step 71 1 next. 
[0052] Since the mask top alignment marks used by mask alignment and fine alignment differ, 
migration and its check are performed for each pickup at degree step on the fine alignment mark 421 
from on the mask alignment mark 420. At step 711, pickup is moved so that it may come for 
coincidence after a mask top fine alignment mark, respectively. Under the present circumstances, the 
movement magnitude of pickup is [0053]. 

[Equation 12] The amount of design location-gaps of a mask top fine alignment mark (deltaXs and 
deltaYs) (7) 

It comes out, and it is and the amount of gaps is the installation error of the mask which was able to be 
found by the above-mentioned approach (step 710). 
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[0054] In step 712, the posture of each pickup is measured with a collimator 223 after migration of 
pickup, and a gap is lost on parenchyma by the attitude control based on the value, or it is newly the 
value for every pickup [0055] 
[Equation 13] 

deltathetap_* and deltaomegaxp_*, deltaomegayp_* (*=u, d, 1, r) 
It memorizes by carrying out. 

[0056] The alignment processing on a mask and equipment is completed above. 
[0057] Next, the fine alignment (AA) of the mask of step 606 of drawin g 7 and a wafer top shot is 
explained using drawing 9 and drawin g 6 . Drawin g 6 B shows the condition before processing at step 
606. Although, as for the mask, equipment and a rotation gap are canceled by the above-mentioned 
mask alignment, chucking was carried out to the wafer stage 24, and the gap has produced the pattern 
[ finishing / exposure in the precedence process on a wafer / even after performing PURIARAIMENTO 
of the whole wafer ] 419. 

[0058] First, location gap detection by these four points is performed at step 801 using wafer top fine 
alignment mark of four pieces 422 XU-YR prepared in four sides of the shot (the present shot) exposed 
now, and mask top fine alignment mark 421 XU-YR. 

[0059] At step 802, the relative posture error of pickup and a mask top fine alignment mark amends the 
location gap detection value (deltaXu, deltaXd, deltaYl, and deltaYr) in these four points. Attitude 
information deltathetap_* of each pickup at the time of moving pickup 12 onto the mask top fine 
alignment mark 421 by the above-mentioned mask alignment sequence with a relative posture error 
here, and deltaomegaxp *, deltaomegayp_* (*=u, d, 1, r), the amount deltathetaf of theta amendment 
drives between the mask-present shots mentioned later (step 806) [it is (initial value = 0) — the case 
where amendment is step 712 and the posture in pickup is memorized — 0060] 
[Equation 14] 

AXu=F(X(A0f), Y(A0f), A Op.u+A Bf f Acoxpji, A*>ypjj,Ml)* SXu (8) 
zzhf ( ) li^^7^^i:iM8[ 

X(A0f)(ii|gtAef CXZX&ft 
Y(A0f)li(HltetA8f KM>m% 

(AXd, AYI, AYrfclfH) 

It is [0061], when it is alike and attitude control of pickup is being carried out at step 712. 
[Equation 15] 

deltaXu=F(X (deltathetaf), Y (deltathetaf), deltathetafO, 0, Ml) *deltaXu (9) 

It becomes. If the correction formula at the time of mask alignment (3) is compared with a top type (9), 
even if it controls to lose a posture gap of pickup, by AA processing (mask-present shot), it is the own 
rotation deltathetaf of a mask. It exists and it turns out that amendment processing is required. 
Moreover, since marks also differ in mask alignment and fine alignment, multipliers M differ. (By the 
upper formula, a difference is written as Ml.) At step 803, the amounts delta Xfi and delta Yfi of gaps 
between a mask and the present shot and deltathetaf! are calculated based on AA measurement value 
(deltaXu, deltaXd, deltaYl, and deltaYr) of four points which performed these amendments. Since it is 
the same as that of mask alignment processing, the approach of count is omitted. At step 804, it judges 
whether these amounts delta Xfi and delta Yfi of gaps and deltathetafi are contained in the 
predetermined tolerance, since exposure is performed at step 607 after alignment completion here - X, 
Y, and theta - all serve as a candidate for a judgment. Correction term deltathetaf which progresses to 
805, performs gap amendment of X, Y, and theta if it does not enter in the amounts delta Xfi and delta 
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Yfi of gaps, and at least one predetermined tolerance of deltathetafi, and is further used by the following 
loop formation by step 806 Updating [0062] 
[Equation 16] 

deltathetaf <- deltathetaf +deltathetafi (10) 

It carries out and processing of step 801 which returned to step 801 and was described above - step 804 
is repeated. On the other hand, if it shifted in the judgment of step 804 and amounts delta Xfi and delta 
Yfi and all deltathetafi are contained in the predetermined tolerance, this AA processing will be ended 
and it will return to step 607 of drawing 7 . 

[0063] In addition, although theta amendment drive of the alignment (AA) of a mask and a wafer top 
shot was performed in this example in the mask stage, even if it performs this on the wafer theta stage 4, 
the same amendment effectiveness over a location gap detection value is acquired, however — present - 
a shot -- a core - a wafer - a stage the center of rotation -- being in agreement - **** -- ********** 
-- since - said - X (deltathetaf) -- Y (deltathetaf) - present -- a shot - a location - it can set - a 
rotation -- delta -- theta - depending - XY - a component -- X -- ' (deltathetaf) — Y — 1 (deltathetaf) -- 
it is necessary to change . 

[0064] X'() and Y f () become the function of a rotation and the distance from the center of rotation based 
on shots. 

(The 2nd example) In mask alignment, pickup explains below the method which applies amendment to a 
detection value in X of the source of floodlighting, and a mask top mask alignment mark, and the 
amount of Y gaps as the 2nd example using the flow chart of drawin g 12 with a design location. 
[0065] The difference from the 1st example is [ that there are not X of pickup and Y amendment drive, 
and ] the amounts delta Xs and delta Ys of gaps of pickup and a mask top mask alignment mark, and 
deltathetas to a location gap detection value. It is including the correction term to depend. It is 
deltathetas here. It is total of the amount of theta drives of the mask stage driven by mask alignment 
processing, and they are deltaXs and deltaYs at step 1210. It is [0066] similarly. 
[Equation 17] 

Deltathetas<-deltathetas+deltathetai (11) 
Becoming updating is performed. 

[0067] The movement magnitude at the time of moving so that four pickup may be come for 
coincidence by step 1201 after a mask top mask alignment mark, respectively is the design location of a 
mask top mask alignment mark, and the installation error of the mask which was ******(i n g) in the 1st 
example is not contained. 

[0068] The correction formula of the location gap detection value of step 1206 is [0069]. 
[Equation 18] 

AXu=F(AXs+X(A9s), AYs+Y(A0s), A0mp_u, A wxmpji, A wpp_u,M)* 5Xu 

(12) 

::t?F ( ) ^^7?»CJ:«MS 
X(A0s)(ite]feiA0s CJ;*Xj&ft 
Y(A9s)(itHtetA0s fc«Yjfc£ 

(AXd, AY!, AYrbflW) 

It becomes. Amount of amendment drives deltaXs in the mask alignment processing calculated at step 
1210 by the formula (12) to being X and Y= 0 by the formula (3) so that an upper type (12) might be 
understood as compared with the above-mentioned formula (3), deltaYs, and deltathetas The 
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information to depend is contained, in addition — since the amount of theta gaps itself is amended by 
rotating a mask stage - a formula (3) - the same - theta component - deltathetas It does not contain. 
[0070] In the 2nd example, compared with the 1st example, since it is not necessary to drive a pickup 
stage again after an amendment drive, improvement in a throughput can be measured, and degradation 
of detection precision is also barred by amendment of the error of the location gap detection value from 
which the relative gap with pickup and an alignment mark moreover becomes a cause by the formula 
(12). 

(The 3rd example) Below, as the 3rd example, a beam check mark is prepared on a mask and the method 
which applies amendment to a detection value in X of the source of floodlighting and a mask top fine 
alignment mark and the amount of Y gaps is explained using drawing 13 . 

[0071] Drawing. 13. is drawing showing the reflection diffraction light when carrying out incidence of 
the same flux of light 207 as alignment to the beam check mark 1301 formed on the mask. The ellipse 
field shown with the slash in drawing is the exposure range. The method of performing relative location 
detection with pickup and a mask using a beam check mark is proposed by JP,4-012207,A. 
[0072] Becoming the description here is adjoined and formed in each fine alignment mark 421 on a 
mask in the beam check mark 1301, and it is being able to irradiate the beam check mark 1301 and the 
fine alignment mark 421 by the alignment flux of light 207 at coincidence (migration of pickup not 
being minded). Therefore, the relative physical relationship of a beam check mark and the light source 
can regard it as the relative physical relationship of a fine alignment mark and the light source. In 
drawin g 1 3 , although only one pair of marks are displayed, contiguity formation of the beam check 
mark 1301 is carried out at all the mask top fine alignment marks 421, respectively, and the positional 
information of a fine alignment mark and pickup is acquired, respectively. 
[0073] As a means which applies amendment to a location gap detection value for the positional 
information of this fine alignment mark and pickup, the floodlighting beam 207 is irradiated at a beam 
check mark, a light-receiving means detects the intensity distribution of that diffracted-light bundle as a 
gap of X and the direction of Y, and position control of each pickup based on that value is performed in 
step 712 of draw]ng_8 of an example 1, or step 1212 of drawin g 12 of an example 2, or it is that value 
for every pickup [0074] 
[Equation 19] 

deltaXp_*, delta Yp_* (*=u, d, 1, r) 
It memorizes by carrying out. 

[0075] Furthermore, amendment of the location gap detection value of step 802 of drawing 9 is [0076], 
when the posture in pickup is memorized at step 712 or step 1212. 
[Equation 20] 

AXu~F(AXpjH-X(A0f), AYpji+Y(A9f) # AOpju+AOf, Auxpji, 

Awypji, Ml)*5Xu (13) 
::t?f ( ) \i\ZvV7v 1o^\zXhWE9BL 

X(A9f)(i@fcSAef KcfcSXjftfr 
Y(Aef)tt@«5fiA0f C<fcSY$# 

(AXd, AYl, AYrt^) 

It is [0077], when it is alike and position control of pickup is being carried out at step 712 or step 1212. 
[Equation 21] 

deltaXu=F(X (deltathetaf), Y (deltathetaf), deltathetafO, 0, M2) *deltaXu (14) 

It becomes. The other processing is the same as that of the 1st example or the 2nd example. Since 
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amendment is applied to a location gap detection value by the amount of relative-position gaps of X 
between pickup and a mask top fine alignment mark, and the direction of Y at the time of fine 
alignment, as for this 3rd example, improvement in detection precision is further obtained from the 1 st 
and 2nd examples. 

[0078] Next, the example of the manufacture approach of a device of having used the aligner which 
carried out [ above-mentioned ] **** is explained. Drawing 15 shows the flow of manufacture of minute 
devices (semiconductor chips, such as IC and LSI, a liquid crystal panel, CCD, the thin film magnetic 
head, micro machine, etc.). The circuit design of a semiconductor device is performed at step 1 (circuit 
design). The mask in which the designed circuit pattern was formed is manufactured at step 2 (mask 
manufacture). On the other hand, at step 3 (wafer manufacture), a wafer is manufactured using 
ingredients, such as silicon. Step 4 (wafer process) is called a last process, and forms an actual circuit on 
a wafer with a lithography technique using the mask and wafer which carried out [ above-mentioned ] 
preparation. The following step 5 (assembly) is called a back process, is a process semiconductor-chip- 
ized using the wafer produced by step 4, and includes processes, such as an assembly process (dicing, 
bonding) and a packaging process (chip enclosure). At step 6 (inspection), the check test of the 
semiconductor device produced at step 5 of operation, an endurance test, etc. are inspected. A 
semiconductor device is completed through such a process and this is shipped (step 7). 
[0079] Draw ing 16 shows the detailed flow of the above-mentioned wafer process. The front face of a 
wafer is oxidized at step 1 1 (oxidation). An insulator layer is formed in a wafer front face at step 12 
(CVD). At step 13 (electrode formation), an electrode is formed by vacuum evaporationo on a wafer. 
Ion is driven into a wafer at step 14 (ion implantation). A sensitization agent is applied to a wafer at step 
15 (resist processing). At step 16 (exposure), printing exposure of the circuit pattern of a mask is carried 
out at a wafer with the aligner which gave [ above-mentioned ] explanation. The exposed wafer is 
developed at step 17 (development). At step 18 (etching), parts other than the developed resist image are 
shaved off. The resist which etching could be managed with step 19 (resist exfoliation), and became 
unnecessary is removed. It carries out by repeating these steps. A circuit pattern is formed on a wafer 
multiplex. If the manufacture approach of this example is used, the semiconductor device of a high 
degree of integration for which manufacture was difficult can be manufactured conventionally. 
[0080] 

[Effect of the Invention] Since it has a means to detect the relative-position relation between the source 
of floodlighting, and the original edition, and a means to amend the physical relationship to a location 
gap detection value according to this invention, improvement, as a result improvement in the 
superposition precision at the time of exposure are attained in the precision [ substrate / the original 
edition and / exposed ] of relative-position detection. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** 5^0^ the word which can not be translated. 
3. In the drawings, any words are not translated. 
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